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ABSTRACT 


A taxonomic study of the genus Delta de Saussure, 1855 from Vietnam is presented. A total of four species are 
recorded: D. campaniforme campaniforme (Fabricius, 1775), D. conoideum (Gmelin, 1790), D. esuriens esuriens 
(Fabricius, 1787), and D. pyriforme pyriforme (Fabricius, 1775). Of these, D. campaniforme campaniforme was 
first recorded from Vietnam by de Saussure et al., 1904, under the name Eumenes esuriens and is now reconfirmed 
to occur in Vietnam after more than 100 years, and D. conoideum is newly recorded from Vietnam. A key to species 
based on morphological characters is given with illustrations, and distributional records in Vietnam are also 


provided. 
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INTRODUCTION 


The genus Delta de Saussure comprises 49 species world- 
wide, and 21 species are known to occur in Oriental region 
(Gusenleitner, 1987, 1991; Yamane, 1990; Giordani Soika, 
1991; Carpenter, unpublished). Wasps of this genus build 
pot nests on the depressed part of rock surfaces or construct 
nests on the flat surface of stone gates or on tree twigs (Ya- 
mane, 1990). The members of this genus are distinguished 
from those of related genera such as Phimenes Giordani 
Soika and Oreumenoides Giordani Soika by the short length 
of second metasomal tergum, less than 1.25 times the length 
of its mesosoma and male antenna hooked apically. 

Three species of the genus were recorded in Vietnam be- 
fore, namely D. campaniforme campaniforme, D. esuriens 
esuriens and D. pyriforme pyriforme (de Saussure et al., 
1904; Nguyen et al., 2014). Of them, D. campaniforme cam- 
paniforme was recorded from Vietnam by de Saussure et al., 
1904, under the name Eumenes esuriens, but no Vietnamese 
specimens of the species has been seen then. In this paper, 
based on specimens deposited in the Institute of Ecology 
and Biological Resources, the occurrence of D. campani- 
forme campaniforme in Vietnam is reconfirmed, D. conoi- 
deum is newly recorded for Vietnamese fauna, distributions 
and a key to all species occurring in Vietnam are also pro- 
vided. 


MATERIALS AND METHODS 


The materials examined in the present study are those dep- 
osited in the collections of the Institute of Ecology and 
Biological Resources (IEBR), Hanoi, Vietnam. Observations 
of morphological and color characters were made on the 
pinned and dried specimens under a stereoscopic dissecting 
microscope. 

Photographic images were made with the Leica EZ4HD 
3.0 MegaPixel Digital Stereo Microscope, using LAS exclu- 
sive microscopy software (LAS EZ 2.0.0); the plates were 
finished with Photoshop CS6, mostly to adjust the size and 
background. 

Morphological terminology follows Yamane (1990). 


RESULTS AND DISCUSSION 


Order Hymenoptera 
Family Vespidae 
Subfamily Eumeninae 


Genus Delta de Saussure, 1855 

Delta de Saussure, 1855: 130, 132, 143, name for divisions 
II and III of genus Eumenes Latreille in de Saussure, 
1852: 44, 60. 
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Type species: Vespa maxillosa DeGeer, 1775 [=Vespa emar- 
ginata Linnaeus, 1758], by subsequent designation of Be- 
quaert, 1925, Bull. Brooklyn Entomol. Soc. 20: 137, errone- 
ously as Sphex maxillosus DeGeer, correctly in 1926, Ann. S. 
Afr. Mus. 23: 487. 

Diagnosis. Diagnosis for the genus Delta was given by 
Yamane (1990) as follow: Clypeus much higher than wide. 
Mandible very long, somewhat curved; teeth absent or in- 
conspicuous. Galea 1.5 times as long as the basal part of 
maxilla; segments of maxillary palp not gradually becoming 


short (segment 2 longer than segment 1; segment 3 equal to 
segments 3, 4, and 5 combine); segment 1 widened in the 
middle; segment 2 curved and apically widened. Labium 
with a straight, very long, deeply bifit tongue; paraglossa 
“fadlich”; segment 2 of labial palp longer than segment 1. 
Eye large, swollen, narrowly notched. Terminal segment of 
male antenna very long, recurved to lie on some preceding 
segments. Thorax short. Gaster pear-shaped, depressed. 
Gastral petiole slender, a little longer than the thorax, elon- 
gate pear-shaped, posteriorly widened, often in the middle 


Fig. 1. Characteristics of Delta species. Delta conoideum, female: A, Lateral view of metasomal segment 2-6; D, Laterventral 
view of metasomal segment 2-6. Delta pyriforme pyriforme, female: B, Lateral view of metasomal segment 2-6; E, Dorsal view of 
metasomal segment 2. Delta esuriens esuriens, female: C, Lateral view of metasomal segments, male; F, Dorsal view of metasomal 
segment 2. Delta campaniforme campaniforme, male: G, Dorsal view of metasomal segment 2. 
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slightly swollen or almost linear, often with a pair of denti- 

cles at about middle length, with venter invisible, and slight- 

ly impressed. Segment 2 bell-shaped, posteriorly narrowed, 
widest at 1/3 length from the base or in the middle, never 
compressed laterally, but slightly depressed dorso-ventrally. 

The present key to species of the genus Delta occurring in 

Vietnam is applicable to both females and males unless the 

sex is specified. 

1. Metasomal tergum 2 in lateral view strongly swollen 
dorsally in one-third, then gradually convex to apical 
margin of the tergum, metasomal sternum 2 in lateral 
view strongly swollen ventrally in anterior one-third, then 
ventral margin broadly rounded into nearly straight line 
in posterior two-third of the sternum (Fig. 1A) and with 
longitudinal strongly depression in the middle (Fig. 1D). 
Body reddish-brown -+--+ D. conoideum (Gmelin) 

- Metasomal tergum 2 in lateral view swollen dorsally in 
one-half, then gradually convex to apical margin of the 
tergum, metasomal sternum 2 in lateral view gradually 
convex ventrally in anterior one-half into nearly straight 
line in posterior half of the sternum (Fig. 1B, C) and 
without or with slightly longitudinal depression in the 
middle. Body dark reddish-brown with extensive yellow 
marking ---+-s+ssssesesesceesesnsesseesteesnsetsiesenannseesnasaaasien 2 

2. Female length about 20-25 mm, male length about 18-20 
mm. Metasomal tergum 2 in dorsal view abruptly diver- 
sion from base to the middle length and strongly narrowly 
to the apical margin (Fig. 1E), metasomal sternum 2 with 
shallow longitudinal depression in the middle ---------+++---- 
ae cutouts E D. pyriforme pyriforme (Fabricius) 

- Female length about 15-17 mm, male length about 13-15 
mm. Metasomal tergum 2 in dorsal view gradually diver- 
sion from base to the middle length and gradually narrow- 
ly to the apical margin (Fig. 1F, G), metasomal sternum 2 
without longitudinal depression in the middle -------------- 3 

3. Male antenna with fine short bristles on inner surface of 
the terminal flagellomere (Fig. 2A). Scutellum and pro- 
podeum reddish-brown, without yellow band, metasomal 
tergum 2 basally without two yellow spots (Fig. IF) =- 
EEE iteders D. esuriens esuriens (Fabricius) 

- Male antenna without fine short bristles on inner surface 
of the terminal flagellomere (Fig. 2B). Scutellum and 
sides of propodeum yellow, metasomal tergum 2 basally 
with two yellow spots (Fig. KOE 
tittereceeeeeeeees D. campaniforme campaniforme (Fabricius) 


Delta campaniforme campaniforme (Fabricius, 1775) 
(Figs. 1G, 2B, 3D) 

Vespa campaniformis Fabricius, 1775: 371, “Nova Hollan- 
dia” (holotype, female BMNH). 
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Genus Delta from Vietnam 


This subspecies has been recorded from India, Nepal, Chi- 
na, Thailand, Laos, Cambodia, Vietnam, Malaysia, Singa- 
pore, Indonesia, Papua New Guinea, Australia, Philippines, 
and adventive in U.S.A.: Hawaii (de Saussure, 1852; Smith, 
1861; de Saussure et al., 1904; Bequaert, 1926; Gusenleit- 
ner, 1987, 2006, 2011; Giordani Soika and Kojima, 1988; 
Giordani Soika, 1991; Nugroho et al., 2013; Carpenter, un- 
published). In Vietnam, this subspecies was recorded by de 
Saussure et al. in 1904 under the name Eumenes esuriens by 
misidentification, and reconfirmed to occure in the country 
in this study with two males collected in Dak Lak province 
in southern Vietnam. 

Material examined. Dak Lak: 2 males, Yok Don NP, Buon 
Don, Buon Me Thuot, 12°53.5'N, 107°42.5’E, 9 Jun 2013, 
Nguyen LTP. 


Delta conoideum (Gmelin, 1790) (Figs. 1A, D, 3A) 
Vespa conica Fabricius, 1787: 293, “China” [junior primary 
homonym of Vespa conica Fabricius, 1775]. 
Vespa conoidea Gmelin, 1790: 2753 [evidently a new name 


Fig. 2. Male, last five flagellomera of left antenna. A, Delta 
esuriens esuriens; B, Delta campaniforme campaniforme. 
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Fig. 3. Habituts of De/ta species. A, D. conoideum, female; B, D. pyriforme pyriforme, female; C, D. esuriens esuriens, male; D, D. 


campaniforme campaniforme, male. 


for V. conica Fabricius, 1787]. 


This species is known to occur in India, Sri Lanka, Nepal, 
China, and Myanmar (Bingham, 1897; Gusenleitner, 1987), 
and is newly recorded from Vietnam. 

Material examined. Quang Nam: | female, Cha Vai, Nam 
Giang, 29 Jun 2008, ISD-c; Dak Lak: Yok Don NP, Buon 
Don, Buon Me Thuot [2 males, 28 Apr 2008, Hien T. Nguy- 
en; 1 female, 3 males, 190 m, 12°52'N, 107°48’E, 9 Jun 
2013, Nguyen LTP]. 


Delta esuriens esuriens (Fabricius, 1787) (Figs. 1C, F, 
2A, 3C) 
Vespa esuriens Fabricius, 1787: 293, “India” (ZMUC). 


This subspecies is widely distributed from Middle Eastern 
countries to India and Sri Lanka, Myanmar, Thailand, and 
Laos in South East Asia and New Caledonia (Gusenleitner, 
1988, 2011; Carpenter, unpublished). This subspecies was 
recorded from Vietnam (Ninh Binh, Dien Bien, Hai Duong, 
Hoa Binh, Thanh Hoa, Ha Tinh, Quang Nam, Dak Lak, Gia 
Lai, Ninh Thuan, Binh Thuan, Ba Ria - Vung Tau, Kien 
Giang (Nguyen et al., 2007, 2014), and in this study, the 
subspecies is also recorded from Lang Son, Son La, Ha Tinh, 
and Quang Tri provinces as new records for these areas. 
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Material examined. Dien Bien: 3 males, Muong Toong, 
Muong Nhe, 22°09’N, 102°34’E, 22 Jul 2009, Nguyen LTP, 
Pham PH, Kojima J; Bac Kan: 1 female, Kim Hy NP, Na 
Ri, Lang San, An Tinh, 3 Jun 2014, Nguyen LTP; Lang Son: 
3 females, Kai Kinh, Huu Lung, 21°32.5'N, 106°23’E, 2 Sep 
2014, Nguyen DD, Nguyen MP, Nguyen LTP; Son La: 1 
female, To Hieu, 7 Oct 2000, Truong LX; Hoa Binh: 2 males, 
Mai Chau, 4 Jul 2012, Khuat LD; 1 female, Thuong Tien, 
Kim Boi, 26 Apr 2012, Nguyen LTP; 1 female, Da Phuc, 
Yen Thuy, 27 Jul 2000, Truong LX; Thanh Hoa: 1 female, 2 
males, Xuan Lien NP, Hon Can, Thuong Xuan, Van Xuan, 
105 m, 19°52’N, 105°14'E, 24 Aug 2012, Nguyen LTP; Ha 
Tinh: 1 female, Son Tay, Huong Son, 19-24 May 2004, 
Nguyen LTP; 1 female, Huong Trach, Huong Khe, 22 May 
2008, Nguyen LTP; Quang Tri: 1 female, A Ngo, Dakrong, 
150-200 m, 31 May 2006, ISD-c; Quang Nam: 1 female, 
Bac Tra My, 300 m, 13 Apr 2004, Nguyen LTP; 2 males, 
Phuoc Xuan, Phuoc Son, 31 Jul 2004, ISD-c; 1 female, 
Phuoc Xuan, Song Thanh, 300-400 m, 1 May 2005, Hoang 
TV; Gia Lai: 1 female, Chu Se, 14 Apr 2013, Nguyen LTP; 
1 male, Ia Pal waterfall, Chu Se, 13°39.5’N, 108°08'E, 20 
Jul 2012, 370 m, Nguyen LTP; 1 male, Kon Ka King NP, 
Ka Bang, Konpne, 14°23’N, 108°20’E, 850 m, 16 Jul 2012, 
Nguyen LTP; Dak Lak: 1 female, 13 males, Yok Don NP, 
Buon Don, Buon Me Thuot, 12°52'N, 107°48’E, 190 m, 9 
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Jun 2013, Nguyen LTP; Ninh Thuan: 2 female, Thai An, 
Vinh Hai, Ninh Hai, 20-200 m, 26 Jun 2004, ISD-c; 1 fe- 
male, Lam Son, Tan Son, 11°49’N, 108°41’E, 4 Aug 2005, 
Nguyen LTP, Kojima J; 2 female, Kien Kien, Loi Hai, Ninh 
Hai, 22-23 Jun 2004, Hoang TV; Binh Thuan: 1 female, 
Ham Thuan Nam, 10°51'N, 109°53’E, 11 Aug 2005, Nguyen 
LTP, Kojima J; Ca Mau: 2 females, 1 male, Dat Mui NP, 26 
Jun 2005, Hoang TV, Ta TH. 


Delta pyriforme pyriforme (Fabricius, 1775) 
(Figs. 1B, E, 3B) 

Vespa pyriformis Fabricius, 1775: 371, “in China” (type 
depository unknown). 


This species has been recorded from Pakistan, India, Sri 
Lanka, Bhutan, Nepal, China, Myanmar, Thailand and Laos 
(Bingham, 1897; Bequaert, 1926; Gusenleitner, 1987, 1988, 
2006, 2007, 2011; Carpenter, unpublished). In Vietnam, the 
species was recorded in Bac Giang, Phu Tho, Hoa Binh, 
Thanh Hoa, Ha Tinh, Gia Lai, Dak Lak by Nguyen et al., 
2014. In this study, the species is also recorded in Lang Son, 
Son La, Hanoi, Quang Tri, Thua Thien - Hue, Quang Nam 
and Ninh Thuan as new records for these areas. 

Material examined. Lang Son: | female, Mau Son, 1,350 
m, 1 Nov 2014, Nguyen DD, Nguyen MP, Nguyen LTP; 1 
female, Kai Kinh, Huu Lung, 21°32.5'N, 106°23’E, 2 Nov 
2014, Nguyen DD, Nguyen MP, Nguyen LTP; Son La: 1 
male, To Hieu, 29 Sep 2000, Truong LX; Giang B: | female, 
Tay Yen Tu NR, An Lac, Son Dong, 19 Apr 2007, Tran DD; 
1 female, Khe Ro NR, An Lac, Son Dong, 5 Jun 2014, 
Nguyen LTP; Phu Tho: | female, Xuan Son NP, 6-9 Dec 
2003, Truong LX; Ha Noi: 1 male, Da Chong, Ba Vi, 25 
Aug 2013, Nguyen DD; Thanh Hoa: 2 females, 2 males, 
Xuan Lien NP, Hon Can, Thuong Xuan, Van Xuan, 23 Aug 
2012, Nguyen LTP; Ha Tinh: 1 male, Son Tay, Huong Son, 
19-27 May 2004, Nguyen LTP; 1 female, Son Kim, Huong 
Son, 6 May 2004, Truong LX; Quang Tri: 1 male, A Ngo, 
Dakrong, 150-200 m, 31 May 2006, ISD-c; Thua Thien - 
Hue: Bach Ma NP [2 females, 600 m, 17 May 2012, Nguyen 
LTP; 1 female, 30 May 2001, Khuat LD]; Quang Nam: 1 
female, Phuoc My, Phuoc Son, 300-400 m, 20 May 2006, 
ISD-c; Gia Lai: 2 females, Ia Pal Waterfall, Chu Se, 13°39.5' 
N, 108°08’E, 20 Jul 2012, Nguyen LTP; Dak Lak: Yok Don 
NP [1 female, 1 male, Buon Don, Buon Me Thuot, 12°52’'N, 
107°48’E, 190 m; 1 female, 1 male, Dak La station, 12°53.5’ 
N, 107°42.5’E, 200 m], 9 Jun 2013, Nguyen LTP; Ninh 
Thuan: 2 males, 2 females, Thai An, Vinh Hai, Ninh Hai, 
20-200 m, 26 Jun 2004, ISD-c; 2 females, Kien Kien, Loi 
Hai, Ninh Hai, 22-23 June 2004, Hoang TV. 
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